Introduction
The globalisation of the world economy is rapidly increasing 1) . In response to such changes, work stress has gained increased concern all over the industrialized world, particularly in the Western countries 2) . Siegrist 3) recently highlighted work stress from the standpoint of the imbalance between high effort and low reward due to a lack of reciprocity at work. This effort-reward imbalance (ERI) model includes two components: (1) ERI, the ratio between extrinsic efforts (psychological and physical demands on the job) and low rewards (salary, esteem, and status control); and (2) overcommitment (OC), an intrinsic psychological coping style associated with the inability to withdraw from work obligations. It is posited that OC amplifies the adverse effects of ERI on health, because overcommited people exaggerate their efforts beyond the levels normally considered appropriate 4) . The ERI model claims that the combination of high effort spent and low reward received at work induces an adverse effect on workers' psychological and physical (particularly cardiovascular) health [5] [6] [7] . In Japan, Tsutsumi et al. 8, 9) developed the Japanese version of the ERI questionnaire, and reported that the ERI model is useful in studying current occupational stress and in evaluating the risk of depression among Japanese workers, but most of the previous studies did not investigate the complete individual effect of ERI (excluded OC) or OC (excluded ERI) on workers' health.
Apart from the ERI model, it has generally been proposed that social support should be considered as a buffering factor in determining the stress effect 10) . There is much evidence that socially integrated individuals have lower illness and mortality rates than more socially isolated ones 11) . In work stress models, such as the job strain model 12) or the NIOSH general job stress model 13) , social support plays a significant role as a stress buffering factor on health outcomes. We therefore hypothesized that social support also has an impact on the influence of the ERI model on workers' health, but this issue has scarcely been investigated, particularly in countries outside of Europe.
The present study was therefore conducted on Japanese male workers to confirm our hypothesis. We investigated how ERI, OC and social support were completely individually or combinedly associated with depressive states of workers. Subjects were limited to males, because the number of females in the corporation investigated was too small to conduct the following analyses. Additionally, we intended to exclude the influence of gender differences in the ERI model, which has been presented in previous studies 6) .
Subjects and Methods
Of the 396 male workers in a corporation, 340 workers agreed to participate in this study (response rate 85.9%). They ranged in age from 19 to 65 yr (mean of 40.0) and consisted of 142 white and 198 blue collar workers. All participants gave written consent before joining the study. Participants then underwent a self-rating questionnaire. Items included in the questionnaire were: age, education, job sector, occupational status, mean work hours per weekday, a Japanese version of the ERI questionnaire developed by Tsutsumi et al 14) , the Center for Epidemiologic Studies Depression scale (CES-D) 15) , and social support items from the NIOSH general job stress instrument 13) . This social support question consisted of 12 items which assess support levels from the immediate supervisor (boss), other people at work, and others outside of the workplace, such as the spouse, friends and relatives. A high score in social support means low support. In the assessment of the effort-reward ratio, Tsutsumi et al. 16) recently reported that a logarithmic-transformed ratio indicated an improvement in the statistical fit. The effortreward ratio was therefore estimated as a continuous measure by logarithmic transformation in this study. The upper one-fifth was classified as ERI. The upper onethird rank of the OC scoring was classified as OC. A depressive state was defined as a dichotomized variable, with the cut-off point at a score of 16, based on a tested Japanese version of CES-D 17) . With regard to social support, the participants were classified into high and low groups according to the median score. In the total sample, Cronbach's alpha was 0.81 for effort, 0.88 for reward, 0.78 for OC, 0.85 for social support and 0.84 for CES-D. Because of missing values, we could analyze data in a total of only 273 participants. The demographic and psychosocial characteristics of the participants are shown in Table 1 .
The SAS software (version 8.02, SAS Institute Inc., Cary, NC) was used for all statistical analyses. Simple logistic regression analyses were carried out to observe the relationships between the depressive state as the dependent variable and the studied variables as the independent variables (Table 2 ). In order to evaluate not only individual (excluding the influence of other selected factors), but also combinatorial, relationships of the significantly selected factors, by simple logistic regression analyses, to the depressive state, we performed a multiple logistic regression analysis. In this analysis, the dummy variables, which show each individual factor and all kinds of their combinations except for the reference variable (all factors are negative), were used as the independent variables. The effect of the odds ratio (OR) and its 95% confidence interval (CI) of the independent variables on the depressive state were then calculated. Moreover, the OR of interaction was calculated by the following equation.
OR=OR [(+,+)] /OR [(+,-)] OR [(-,+)]
The (+,+) shows that both factors are positive, and (+,-) or (-,+) shows that only one factor is positive. The standard error of OR was estimated based on the estimated variance-covariance of the logistic model, and Wald statistics were used for the significance test. Table 2 , significant positive associations were found between low social support, ERI, OC and depressive state in the simple logistic regression analyses. Then we estimated the effects (OR and its 95 % CI) of ERI, OC, or low social support itself, and their various combinations, on the depressive state in the multiple logistic regression analysis (Table 3) . Neither ERI, OC, nor low social support was significantly associated with the depressive state by themselves. But low social support, when combined with ERI and/or OC, aggravated the risk of the depressive state in comparison with the reference group which showed high social support, non-ERI, and non-OC. The risk became most prominent when ERI, OC and low social support were all combined. Nevertheless, there were no significant interactions between ERI and OC (OR of interaction=3.34, p=0.31), ERI and social support (OR of interaction=3.05, p=0.31), or OC and social support (OR of interaction=2.63, p=0.31).
Results
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Discussion
The current study showed that social support was significantly related to the ERI model-associated depressive state in Japanese male workers. The risk of a depressive state was most aggravated when low social support was combined with ERI and OC. Nevertheless, the results seemed to be caused by an additional effect rather than an interactive effect. The existence of interactions was suggested by the large ORs of interactions; however, significant excess was not detected, possibly due to the small sample size and/or the logistic model's multicollinearity. There are some reports that investigated the effect of the ERI model and social support on workers' health. For instance, Stansfeld et al. 7) reported that ERI and negative aspects of close relationships predicted the disturbance of physical, psychological, and social functioning. Kuper and colleagues 18) found that the influence of ERI on the risk of coronary heart disease was noted among people with low social support at work. Our results using the depressive state as the outcome, seem to support such previous, particularly Kuper's, observations. The relationships of ERI and OC to the depressive state by simple logistic regression analysis correspond with the findings of Tsutsumi et al. 8) , who showed that both ERI and OC were independently associated with depression after adjustment for work environment factors. Unexpectedly, ERI or OC itself, as well as social support itself, did not have a significant impact on the depressive state in the multiple logistic regression analysis. The ERI itself was rather negatively associated with a depressive state, although it was not significant. The reason for the results is unknown; however, the small sample size, an error by chance, or tentative classifications of the ERI, OC or social support groups might have affected the results. Anyway it is suggested that the possible linkage of the ERI model to a depressive state relies heavily upon social support.
Nevertheless, the following limitations of our findings need to be taken into account. First, we could not completely neglect the possibility of causal relations of the observed results. Otherwise, a detailed causation could not be clarified, in view of the cross-sectional design of the study. Second, several factors, such as a possible selection bias: good communicators were more likely to participate in this study, and the selectively missing data, as well as the small sample size and multicollinearity, might have affected the results. Third, the study of male, but not female, workers may limit the significance of this study. Fourth, we could not rule out the possibility that depressed workers rather than nondepressed workers reported their negative experience at work, and this might have affected the results.
In conclusion, the results obtained indicate that social support plays a significant role in the effect of the ERI model on workers' depression, although its interactive effect remains unclear. It is therefore required not only to increase rewards and decrease efforts and OC, but also to increase social support, to prevent workers' depression relevant to the ERI model. Further investigations incorporating prospective studies with a larger working population are required in order to develop our findings.
